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This is a continuation in part of my applica- the track cable due fo sag. Such oscillation and 
tion, Serial No. 721,023, filed January 9th, 1947, tilting (which latter also accelerates wear of the 
and since forfeited, track cable) tend to effect a.t least a partiaJ rota- 
The invention relates to cableways of the gen- tion of the carriage sheave and drum. If will be 
eral type in which some sort of carriage is af- 5 apparent that when it is desired to use two end- 
ranged to be traversed, between head and rail less transmission lines, two hoisting drums and 
to¢ers, the carriage running on a cable and hav- two hoisting lines, one set for affecting the rais- 
ing a bucket or other load-handling device sus- ing and lowering of a dump bucket and. the other 
pended from it and the traversing of the carriage set for controlling the opening and closing of the 
and the raising and lowering or other manipula- 10 bucket, any such oscillation or tflting may result 
tion of the suspended, load-handling device be- in premature, partial opening of the bucket. 
ing controlled, through cables, from motors lo- It has been round that these difficultI,es can 
cated at thehead tower, be overcome successfully by the use of a novel 
As is well known, the difficulties arising from form of carriage structure. In general, the car- 
the unavoidable sag in the cables led to the use 15 riage of this invention consists of two separate, 
of so-called fall-rope-carriers and button lines articulated units, namely, a wheeled tlck unit 
which, in turn, led to other difficulties and coin- and a hanger unit freely coupled to it by a single 
plications, all of which bave been proposed fo be point, pivotal suspension. Preferably, and to 
met by what for convenience will be termed an - cure the maximum advantages of the invention, 
"endless line" type of cableway. Since it is that 2O the truck ufiit incorporates a number of relatively 
type of cableway with which the present inven- fioating wheels running on the track cable, and 
tion is concerned, and also because it is hOt wide- bas the ends of the "endless" conveying line 
ly known, it wfll be briefiy described as an aid tached to it: and the suspended hanger unit in- 
to more ready understanding of the improve- corporates the sheave and hoisting drum eler 
ments later to be set forth. 25 ments which control the load-supporting, device 
In the "endless line" type of cableway as here- which depends from the hanger unit. It bas been 
tofore proposed, the carriage was intended to be discovered that by virtue of such an arrangement, 
traversed by an endless conveying line attached fo wear on the track cable is minimized, the oscil- 
0pposite ends of the carriage, trained over suit- lation and tflting above mentioned are confined 
able idler sheaves at the head and tail towers and 3O to the truck unit, and the hanger unit is so 
operated by a motor-driven drum at the head bilized by its depending load as to remain rela: 
tower. A second endless line (also trained over tively steady at all rimes. In the result, the car- 
idler sheaves and operated by a motor-driven riage can be maneuvered at high speeds with the 
drum af the head tower) was frictionally coupled load under sale control at all times. 
to a sheave mounted on the carriage, this line 35 Another object of the invention is fo so relate 
serving as a power transmission line fo rotate the outgoing and return stretches of the endless 
the sheave on the carriage. This sheave, in turn, transmission line that the inevitable sag in the 
was the driver for a drum, also mounted on the return stretch, preferably supplemente by suitr 
carriage and serving fo take up or let out a hoist- able constant tension counterweights, will af all 
ing line (the actual load-supporting line) in ac- 40 times tend to minimize the development of such 
cordance with the rotation of the sheave. An slack in the other stretch of the line as might in: 
example of this type of cableway appears in Pat- terfere with full power being transmitted to the 
ent No. 1,934,478. transmission sheave. A further effect ofthis ar- 
One of the primary objects of the invention is rangement is that the transmission line return 
an improved cableway carriage of the endless line 45 stretch will create an uplift on the carriage pro- 
type especially adapted for two-line operation; P0rtionate to the tension applied to the line. 
that is fo say, incorporating two sheaves and two A further object of the invention is so fo con- 
hoisting drums, each set having its own transmis- trol the return stretch of the conveying line that 
sion line. Such an arrangement is suitable for at all times the tensions set up in the conveying 
dump bucket operation, one line, sheave and 50 line will have the effect of creating an uplift 
drum controlling the raising and lowering of the which wfll act fo reduce the vertical forces act- 
bucket, and the other line, sheave and drum con- ing against the track cable. 
trolling the opening and closing of the bucket. Further objects and advantages of the inver- 
The attempted operation of endless line type tion wfll be apparent from the. following descrip- 
cableways, as heretofore proposed, has encoun- 55 tion and the accompanying drawings, in which: 
tered difficu!ties which it is a further object of Figure 1 is a schematic side elevation of a cable- 
this invention fo overcome. For instance, when way including a two-transmission line carriage 
the carriage is started or stopped, if tends fo oscil- representing a preferred embodiment of the in- 
late relatively fo the transmission line; also, even vention adapted to operate a dump bucket 
when hOt so oscfllating, the traversing carriage 6O Figure 2 is an enlarged perspective .view of the 
tilts as ifs wheels follow the varying course of carriage and bucket; 
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Figure Sis a side elevation of the carriage; 
Figure 4 is a vertical sectional view taken on 
the line 4--4 of Figure 3; 
Figure 5 is a vertical sectional view taken on 
the line 5--5 of Figure 3; 
Figure 6 is a broken-out perspective view of a 
single transmission line carriage, showing the 
hanger unit and a portion of the truck assembly; 
Figure 7 is a vertical sectional view thïough 
the structure shown in Figure 6, the section 
ing taken on the saine line as is the section 
of Figure 3; 
Figure 8 is a vertical sectional view through 
Figuie 6, taken on the saine line as the section 
5--5 of Figure 3; 
Figure 9 is a partial view in perspective show- 
ing an arrangement of load control lines adapted 
to provide vertical wo-line suspension; 
Figure i0 is a broken-out perspective view of 
a modified structure in which a single load drum 
is supported centrally of the hanger unit; and 
Figure Ii is an enlarged cross sectional view 
taken on the line  --  of Figure i0. 
Like numerals of reference indicate corre- 
sponding parts in the various figures. 
Referring to the drawings and first particular- 
ly to Figures 1 to 5 inclusive, in which a complete 
embodiment of the invention is shown, there is 
provided a. track cable A suitably suspended be- 
tween head and rail towers  and 2, respectively, 
with any desired means being employed for keep- 
ing said track cable taut. 
B indicates the carriage, as a whole, which is 
adapted ïor movernent lengthwise oï the track 
cable and which, as above stated, consists of a 
truck unit C and a hanger unit D. 
In the fllustrated embodiment of the invention 
the truck unit incorporates a plurality of (mean- 
ing more than two), and preferably at least four, 
two-wheeled components, each of which is ca- 
pable of rocking with respect to each of the 
0thers about a horizontal axis extending trans- 
versely of the track cable. Not only does such 
an arrangement spread the total load of the car- 
riage over a greater length of cable, but it also 
tends.to minimize the oscillation of the truck unit 
as. a Whole, in thät the wheeled components are 
relatiely floating and impart a desirable degree 
of fiexibflity to the truck unit, all to the end of 
securing maximum stabflity for the hanger unit 
of the carriage. 
More specificaïly, the truck unit C in this 
bodiment of the invention consists of four two- 
wheeled trucks 3, 4,  and  respectively, each 
having opposed inverted-triangular-shaped side 
plates  and 8 pivoted near opposite top ends fo 
.the wheel axles and provided near their apices 
with aligned openings for the reception of a bear- 
ing pin 9 about the axis of which each truck is 
free to rock. 
Adjacent pairs of bearing pins 9 are located 
the remote corners of inverted-triangular-shaped 
.beam members (herein for convenience designated 
"secondary" beams) each of which consisfs of 
pairs of side plates 8, . Like the side plates 
, 3, these secondary beams are provided near 
their apices with aligned openings fo receive a 
bearing pin - about the axis of which each sec- 
ondary beam is free fo rock. Bearing pins 2, 
in turn, are located at the ïemote ends of a pri- 
mary beam which consists of side plates 3, . 
It will be recognized that such an arrangement 
of floating wheeled units accommodaes itself 
readily to the track cable. 
The hanger unit of the carriage, herein of gen- 

4 
erally triangular form, comprises two identical 
side members   and  arranged in spaced paral- 
lel relation to one another and rising from the 
opposed sides of a rectangular frame ] of rigid 
5 construction to which they are secured. Suitable 
reinforcing means, such as cross braces 8, may 
be employed between frame members to further " 
increase rigidity of the hanger unit frame. 
In accordance with the invention, the hanger 
I0 unit is Ïreely suspended from the truck unit, 
ing coupled to it at the apex of the hanger unit 
solely by a single point, pivotal connection such 
as the pivot pin 9 which extends through the 
hanger unit side members and, midway of their 
15 length, through the primary beam side plates 
With a two-unit carriage structure so articu- 
lated, the hanger unit is round to possess remark- 
able stability or steadiness, even in the course of 
20 high speed operation of the cableway and, with 
its suspended load, to partake of none of the ob- 
jectionable rocking and tilting which is charac- 
teristic of single unit, rigid carriages. 
A frame comprising side members 2 and - 
25 supported by the respective side members 3 and 
, which constitute the primary beam, rises from 
said beam in converging relation to a point cen- 
trally of the carriage and above the truck as- 
semb!y where it is provided with suitable bear- 
30 ings for a cross pin 22 carrying an idle sheave .. 
The carriage is adapted to be moved forward- 
ly and backwardly along the track cable A by 
means of the conveying line 2. which has con- 
nections at its one end through a connector a 
35 with the truck unit C, from which it is trained 
over an idle sheave 26 on the head tower and ex- 
tends downwardly around the reversible drum 
of the hoist ei,ine, thence upwardly and around 
an idler sheave -] on the head tower from which 
40 it runs above the track cable A towards the rail 
tower 2, thence downwardly around a pulley 
suitably supported from said rail tower and re- 
turns to the carriage and is attached fo the con- 
nector 2gb extending toward the corresponding 
45 end of the truck unit, so as to provide a substan- 
tially endless line motivated b.y the hoist engine 
through the drum 2. Any suitable means may 
be employed for tensioning the conveying Iin 
between the carriage and the rail tower. 
50 The conveying line in its stretch between the 
sheave 2 and the head tower sheave 2a is 
unsupported and is passed beneath th idler 
sheave 23, which latter is positioned on a lower 
plane than the sheaves 2 , and 2ïa, whereby .the 
55 tensions set up in the conveying line will create 
an uplift agaLst the sheave 2 carried by the 
carriage which will have the effect of reducing 
the vertical forces acting against the track 
cable. 
60 Journaled in the hanger unit are two parallel 
-trains of wire tope transmission sheaves, the 
one train comprising three edgewise aligned 
sheaves 28, 9 and 38, and the other train com- 
prising the three edgewise aligned sheaves 
«5 32 and 33. 
The individual sheaves of each train are so 
arringed in relation to those of the other train 
as to provide three pairs of horizontally aligned 
sheaves, each pair comprising one sheave of 
70 each train of sheaves, and these three pairs of 
«heaves are mounted on tubular shafts 34, 35 and 
36, repectively, extending transversely oï the 
carriage and supported at their ends by suitable 
pins 7 fixed fo and extending inwardly from the 
 respective sides of the carriage frame. 



Each sheave ls provided with peripheral teeth 
8 constituting gears and the sheaves of each 
train of sheaves are preferably arranged in such 
relation to each other that together they form 
a substantial, triangle in side elevation, with 
the uppermost sheaves of each train (28 and 
30 of one train and 3| and 33 of tle other train) 
spaced from one another and with the gears 
of such upper, or endmost, sheaves of each train 
meshing with the gears of the lowermost, or cen- 
tral, sheave of the saine train. In other words 
the sheaves of each train are geared successively 
from one end sheave to the other through the 
lower, or central, sheave but the two endmost 
sheaves are not geared fo one another. 
The sheaves mounted on the shafts 34 and 
35 are so related to said shafts that one sheave 
of said pair on a shaft is fixed to the shaft to 
turn therewith while the other sheave on the 
saine shaft is free]y rotatable thereon and the 
sequence is reversed on successive shafts from 
the endmost so that where the sheave 3 of one 
train of sheaves is free to rotate on the shaft 4 
the sheave 28 of the opposed train rotates with 
the shaft, whfle the sheave 29 of the saine train 
as the sheave 28 is free on the shaft 35 and the 
opposed sheave 32 trained wîth the free running 
sheave 3| on the shaft 34 is fixed fo ifs shaft 35. 
The sheaves 38 and 33 are freely rotatable on 
their shaft 38. 
As the sheaves of each train of sheaves are 
of equal diameter their speed of rotation wfl] 
be equal and each wfll assist in transmitting 
the power of the transmfssion lines. 
The shafts 34 and 35 are provided with fixed 
sprockets 39 and 48 respectively located within 
the frame member of the hanger unit at opposite 
sides of the unit. 
4 and 42 are drums rotatably mounted withiñ 
the frame 7 of the hanger unït rearwardly and 
forwardly respectively of the paired sheaves 29 
and 32, on shafts 42a and 43, respectively, which 
shafts carry fixed sprockets 44 and 45, respec- 
tively. 
The drum 4 fo which is connected a line 46, 
is operatively connected to the shaft 35 af oppo- 
site ends of the latter through the medium of 
the sprocket chains 47 connecting the sprockets 
44 of the shaft 42a with the sprockets .0 of the 
shaft 35, so that on rotation of said shaft 35 
due fo the rotation of the sheave 32 the said 
drum 4| will be rotated in a like direction to 
wind the line 45 around the said drum, or te 
pay if out from the drum, according to the direc- 
tion of rotation of the sheave 29. 
The drum 42 to which is connected the line 4 
is 0peratively connected fo the shaft 34 a.t op- 
posite ends of the latter through the medium of 
the sprocket chains 47a connecting the sprockets 
45 of the shaft 43 with the sprockets 39 of the 
shaft 34, so that on the rotation of the said 
shaft 34 due to the rotation of the sheave 8 
the said drum 42 wi]l be rotated in a like direc- 
tion fo either wind the line 48 around its drum 
or, fo pay if out, according fo the direction of 
rotation of the sheave 28. 
In the embodiment of the invention now being 
described the line  is shown as that èmp]oyed 
to raise or ]ower a bucket 9 at]d for this pur- 
pose the pulley 5 of said bucket ride on the 
said line and the end of said line which extends 
from the drum 4 has connection with the frame 
7 at the end of the latter which is fartht 
removed from said drum, as shown at 5, So 
that said bracket will ride in the bight of the 

line 46 whereby the vertical pull of any load will 
at all rimes act on a plane through the vertical 
axis of the hanger unit. 
The line 48 is represented as that emp]oyed to 
5 control the opening and closing of the jaws of 
the bucket 49, through its cooperation with 
suitable mechanism carried by the said bucket 
and. acting directly on said jaws, and fo this 
end said line extends through said bucket in 
10  proper operative engagement with said jaw con- 
trol mechanism and has its free end extended 
upwardly and attached to the end of the frame 
|7 opposite fo that at which the drum 42 is 
located, as shown at 52. 
15 As the particular construction of the bucket 
does hot form a feature of the present invention 
such construction is not shown or described in 
detail herein, if being thought suflïcient to simply 
show the lines 48 and 48 directed therethrough. 
58 is an endless transmission line, or tope, 
through the medium of which the sheave 28 is 
rotated to cause rotation of the drum 42. 
The transmission line 5 winds around the 
hoist drum 54 to provide the required friction 
to properly move the line and then extends up- 
wardly and around the sheave 55, carried by the 
head tower, from whence it extends over the 
transmission sheave 3, under and around the 
sheave 29 and thence over the sheave 28, from 
whence it extends fo and over a sheave 56 car- 
ried by the rail tower and thence downwardly 
and around a tension sheave 7 carrying a suit- 
able counterweight 58, thence upwardly and over 
an id]er sheave 59 on the head tower. From here 
it doubles back and returns, above the track 
cable, to the head tower and over the sheave 68 
of said head tower and thence downwardly to 
the hoist drum 
It will thus be seen that on the movement 
of the line 53 towards the head tower the sheave 
28 will be rotated counter-clockwise and as this 
sheave is keyed to the shaft 4 the said shaft 
wfll be rotated and throug] ifs sprocket and 
chain connection with the shaft 43 which car- 
ries the drum 42 the said drum will be rotated 
in a direction fo wind the line 48 therearound 
to open the bucket. Owing to the fact that the 
other shëaves 29 and 3 of the saine train of 
sheaves in which the sheave 28 is connected, are 
free on their shafts 35 and 3 said shafts will 
hot be affected and consequently the rotation 
of the sheaves of this train wfll not affect the 
drum 4. Movement of the transmission line 
in the opposite direction wfll of course result in 
rotation of the drum 42 in the direction to, cause 
the line 48 to be unwound from the drum 42 to 
close the bucket. 
6  (Figure 2) is an endless transmission linë 
by means of which the drum 4 controlling the 
movement of the line 45 is moved in either di- 
rection. 
The transmission line 6 has OErictional en- 
gagement with the engine hoist drum 6. from 
whence it extends upwardl.v around a suitable 
guide sheave carried by the head tower and 
thence to the carriag'e where if extends over the 
transmission sheave 33, under the transmission 
slïeave 2 and upwardly over the transmission 
sheave 3 , from which if passes to anïdlersheave 
Carried by the tai] tower and thence downward]y 
beneath a tension sheave provided with a suit- 
able counterweight, and then upwardly and over 
a guide sheave carried by the rail tower from 
which in its return stretch it returns above the 
track cable to the head tower and around a guide 
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sheave carried thereby, from whence if returns 
fo the hoist drum 62. Owing fo the fact that 
the transmission line 5 and its various guide 
sheaves and constant tension counterweight lie 
on the same horizontal plane as the line 55 and 
its guide sheaves and counterweight, those of 
the said line 51 do not appear in the drawings 
.but if is not thought necessary fo show saine 
as the arrangement will be readily understood 
from the description herein. 
When the transmission line 5 is drawn, 
through the operation of the engine drum 52, 
towards the head tower the sheaves 51 and 53 
which are free on their shafts 54 and 55 will be 
rotated but will not cause rotation of the shaft 
34 to affect the drum 42, but the shaft 55 fo 
which the sheave 52 is keyed will be rotated and 
the rotation of this shaft 55 will, due to the chain 
and sprocket connection between it and the shaft 
4a, cause the drum 4 to be rotated in a direc- 
tion to cause the line 45 fo be wound around 
the drum 4 to raise the bucket. Movement of 
line 5 in the opposite direction wfll o course 
result in rotation in the opposite direction to 
lower the bucket. 
Movement oï the transmission line 55 in a 
direction away from the head tower, either whfle 
the line S is inactive, or at a lesser speed than 
said line, will oï course cause a lowering of the 
line 45 and therefore permit of the jaws of the 
bucket opening to release the load. 
The return stretches of the endtess transmis- 
.sion lines 55 and l running between raff and 
head towers are unsupported and the weight oï 
these parts of the lines combined with the pull 
of the constant tension counterweights wfll at 
.ai1 times automatically provide in the other 
stretches of the respective lines constant tension 
sufficient to insure the full power on said oher 
stretches, or tension sides, of the lines being 
-communicated to the transmission sheaves, 
whether the carriage should be stationary or 
moving at any speed in either direction. Fur- 
thermore the weight of the unsupported portions 
of the return stretches of the lines wfll create 
an upli.ït on the carriage proportionate to the 
tension applied to the lines. 
It will have been noted that there are two sep- 
arate transmission !ines, or ropes, each control- 
Iing the rotation of a travelling drum and each 
having its power communicated to its drum by 
a train of transmission sheaves, and further that 
as each transmission line and the conveying line 
is operatively connected to its own individual 
drum of the hoisting engine it is apparent that 
 the different transmission lines and the convey- 
ing line may be operated at like, or different 
 speeds, at will, by the simple provision of means 
for rotating the drums of the hoisting engine at 
different speeds and whfle the present disclosed 
invention does hot deal with the particular meth- 
od of imparting rotation to the different engine 
drums at varying speeds it does assume to pro- 
vide a carriage including independently oper- 
ated drums which may be rotated in either di- 
rection at variable speeds whfle the carriage 
would be stationary, or would be traversed in 
either direction, and which wfll operate smoothly 
and efliciently under the proportionately vary- 
ing speeds at which the different parts may be 
drlven. 
The operation of the embodiment of the in- 
vention described thus far, assuming that the 
various cables have been reeved through the 
carriage, the :head and rail. towers and the en- 

gine drums as hereinbefore described, fs as 
follows: 
Assuming that the bucket 49 is in its lowered 
position, stationary, and with ifs jaws open and 
5 ready fo be closed about the load, the transmis- 
sion line 55 is moved, by means of rotation of 
the engine drum, in the direction towards the 
head tower to cause the load grip control line 45 
through the associated geared sheaves 25, 29 and 
l0 55 and their chain and sprocket connections with 
the drum 42, to be wound around said drum 
thus drawing on the said line 45 and causing the 
jaws of the bucket to close. It is now required 
that the load be raised and this is accomplished 
5 by causing the transmission line 5 to be moved 
in the direction towards the head tower fo cause 
the rope 45 through the association of the gears 
55, 52 and 35 and the chain and sprocket connec- 
tion with the drum 41, fo be wound around said 
!. drum 4 untfl the load has been raised the 
quired height, upon which the movement of the 
said transmission line is halted. OEhe carriage 
may be caused to commence its traversing course 
along the trackway A af any timeafter the jaws 
25 of the bucket have been closed about the load, 
and this is brought about by simply causing the 
traversing line 24 to be operated in the desired 
direction. Thus the proportionate hoisting and 
traversing speeds may be regulated at will sire- 
30 ply by controlling the speeds of the engine drums, 
thus permitting of the attainment of the highest 
practical lifting speed of the load in hand and 
the highest practical traversing speed irrespec- 
tire of the weight of the load. Of course if the 
5 traversing line be rotated in the saine .direction 
as the transmission lines and simultaneously with 
them, the carriage will travel in the direction of 
the pull and the drums 4! and 42 wfll then bave 
no motion provided that all lines have identical 
4o speeds. If the speed of one or both transmis- 
sion lines were increased or decreased from that 
of the traversing line the carriage drum, or 
drums, would rotate in e]ther a positive or nega- 
tire direction, at a speed proportionate fo the 
45 increase or decrease with respect to the travers- 
ing line. 
As the carriage nears the load dropping point 
the load can be lowered by simply causing the 
movement of the transmission line 5 in the 
50 direction to cause the drum 4 to pay out the 
hoisting line 45 and, when desired, either dur- 
ing the lowering of the load or subsequently the 
jaws of the bucket may be opened to release 
the load by causing movement of the transmis- 
5 sion line 55 in the direction to cause the drum 
42 to pay out the line 45 to permit of the open- 
ing of the jaws of the bucket through the opera- 
tion of the means provided therefor which is 
controlled by said line 45. 
0 It is apparent that under the influence of the 
load the inclination of the track cable will vary 
continually as the carriage moves lengthwise of 
said cable. However, this deviation of the track 
cable from the horizontal and the continualty 
5 varying degree of such deviation will hot cause 
any deviation of the hanger unit ïrom the ver- 
tical nor will it in any way cause movement of 
the transmission lines or the sheaves controlled 
thereby, owing to the fact that the hanger unit 
0 has only a single point, pivotal connection with 
the primary beam and the said primary beam 
in turn has floating connection with the trucks 
through a series of singlè point pivotal connec- 
tions. 
.î. In Figures 6 to 8 inclusive the invention is 
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shown as applied to a cableway having but one 
line to the load-handling device for the purpose 
of raising or lowering same. 
In this case a single train of transmission 
sheaves is employed comprising the sheaves 63, 
64 and 66 mounted on rotatable shafts 66, 67 and 
68 respectively and the sheaves are geared to- 
gether successively in the train, according to 
the arrangement and gearing of the sheaves 28, 
29 and 3{}. An endlass transmission line 69 fric- 
tionally coupled to the sheaves of the train and 
to a drum of the stationary hoist provides means 
for operating the sheaves in either direction. 
Drums 7{} and 7! are mounted forwardly and 
rearwardly respectively of the sheave 64. and 
each has an end of a hoisting line 72. secureld 
thereto whereby rotation of said drums in oppo- 
site directions will case the ends of said line 
tobe wound around, or payed out from, ss2d 
drums, according to the direction in which said 
drums are rotated. 
A suitable fall block 7. dependz from the bight 
of the hoisting line 72 and carries a hook 74, or 
other suitable means for engaging the load to 
be raised or lowered. 
Coinciden rotation of the drums 7{} and 7! 
in opposite directions is affected by means of 
sprocket chains 76 and 76 respectively, the chain 
7.§ connecting the sprocket 77 fixed to the shaff 
66 to which the sheave 63 is secured with the 
sprockets 73 fixed to the drum 7{} and the chain 
76 connecting the sprockets 79 fixed fo the shaft 
$7 to which the sheave G4 is secured with the 
sprockets 8{} fixed to the drum 76. 
It will thus be seen that when itis desired to 
raise a load to which the fall block 7. is. con- 
nected itis simply necessary to cause the lower 
stretch of the endless transmission line 69 te 
be moved, through the meàium of the engine 
hoist drum with which it is coupled, in a di- 
rection towards the head tower, thus rotating 
the sheaves 3 and 64 which through their con- 
nections with the drums 7{} and 7! respectively 
will cause said drums to rotate in opposite di- 
rections and wind the ends of the hoisting line 
72 therearound. Movement of the transmission 
line in the opposite direction will cause coin- 
cident rotation of the drums 78 and 7! in op- 
posite directions to cause the hoisting line to 
be payed out and thus lower the fall block 7. 
and its load. 
It will be noted that in all cases the size 
of the sprockets may vary in accordance with 
the ratio that may be required under varying 
conditions for reduction of revolutions per min- 
ute between the transmission sheaves and the 
drums, and that any other suitable arrangement 
to lier / this ratio may be employed, whereby 
a practical hoisting speed in relation to the 
traversing speed may be attained in a simple 
manner. 
In Figure 9 a modified arrangement oï the 
load control lines of a two-transmission line 
carriage is shown whereby fo provide vertical 
two-line suspension. 
In this embodiment the arrangement and op- 
eration of the various load control drums, 
sheaves, and transmission lines is as shown in 
Figures 1 to 5 so that the lines $ and 48 may 
be wound around, or payed out from, their re- 
spective drums 41 and 42 coincidently, or inde- 
pendently of one another at like or' different 
speeds. 
In this modified embodiment a pair of idle 
pulleys 81 and 82 are supported for rotation 
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in edgewise spaced relation to one another 
lengthwise of the carriage directly beneath the 
sheaves 29 and 32 midway of the length of the 
hanger unit and with their axes of rotation 
parallel to that of the drums 4! and 42. 
5 The lines 46 and 48 are extended inwardly 
and over the respective pulleys 8! and 82 from 
which they extend downwardly in slightly spaced 
relation to one another to the load-handling de- 
vice 63, which in this instance is shown as 
lO being a dump bucket having the usual jaws 84 
and  adapted to be opened and closed as re- 
quired. 
The line 46 in this embodiment is intended 
to control the opening and closing of the jaws 
15 of the bucket and for this purpose has con- 
nection with suitable jaw operating mechanism 
carried by the bucket. This jaw operating 
mechanism is not shown in detail as same does 
not constitute a feature of the present inven- 
20 tion. 
The line 48 is shown as being attached to the 
top of the bucket whereby to serve as the hoist- 
ing line. 
25 Itis obvious that there are many ways by 
which the pulleys 8 and 82 may be supported 
but for purposes of il!ustration one means is 
shown comprising frame members 86 and 87 
extending downwardly from opposite sides of 
the frame 7 converging to slightly spaced rela- 
30 tion to one another centrally of the hanger unit 
to provide spaced members 88 in which the axles 
of said Pulleys are journaled. 
In Figures 10 and 11 a modified embodiment 
of a single transmission line carriage is illus- 
35 trated in which a single load drum with fieet- 
ing means is shown as a substitute for the load 
drums 7 and 7 ], with appropriate means where- 
by the substitution may readily be made. 
In this modification the construction and ar- 
40 
rangement of the sheaves is identical to that 
shown in Figure 6 but the load drums 7{} and 
7! are omitted and the single load drum 89 
is located in the longitudinal centre of the car- 
riage frame beneath the centre sheave 64. This 
45 drum 89 has its shaft journaled at opposite ends, 
as shown at 9{}, in a sub-frame 9! which is 
preferably attached for quick removal at its ends 
to the main frame part ]7 of the hanger unit 
by means of the bolts 92 so that it can conven- 
5o iently be removed and the load drums 7{} and 
7! mounted in the frame in place thereof. 
The load drum 9 is driven by a chain 93, 
or chains, connecting the sprocket 79 on the 
,55 shaft 67 of the sheave 64 and the sprocket 94 
carried by said load drum. In this mariner ro- 
tation of the load drum in either direction can 
be effected by movement of the transmission 
line 69 in the required direction. The hoist- 
;0 ing line 9§ which has its one end attached to 
the drum 89 and its other end attached to one 
end member of the frame prt ]7 is trained 
from said drtun towards that end of the carriage 
which is opposed to that to which the line ls 
65 connected and extends over a fieeting sheave 
96 between which latter and the frame end to 
which the line is attached said line drops to 
provide a bight in which the fall black 73 is 
adapted to ride. 
70 The fieeting sheave 96 slides on a shaft 97. 
which extends transversely of the frame ]7 and 
carries stop members 98 adapted to limit the 
movement of the sheave transversely of the car-' 
riage to that necessary Go the reversal of the 
75 line in the winding operation. 
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If will be.understood that in each oï the modi- 
fied forms illustrated in Figures 6 fo 11, the 
truck units and the suspension of the hanger 
units may be, and preferably are, as described 
in connection with the form of the invention 
shown in Figures 1 fo 5, with all the advantages 
as above pointed out. 
While I have shown and descïibed herein the 
present preferred forms of construction for 
carrying out my invention, these are capable 
of variation and modification without depart- 
ing from the spirit of the invention. I, there- 
fore, do not wish fo be limited fo the precise 
details of construction set out herein, but de- 
sire .fo avail myself oï such variations and modi- 
fications as corne within the scope oï the ap- 
pended claires. 
. Vhat I claire is: 
1. In a cableway of the kind including a track 
cable, a carriage incorporating a !oad drum and 
a sheave for operating the drum, and endless 
conveying and transmission lines for traversing 
the carriage and operating the sheave, l'espec- 
tively: the carriage comprising a primary beam 
member, secondary beam members spaced apart 
above and each having a single point, pivotal 
connection with the primary beam member, ai 
least four two-wheeled trucks for riding the track 
cable, each truck having a single point, pivotal 
connection with one of the secondary beam mem- 
bèrs, an idler sheave for riding the return stretch 
of the conveying liïe, a support for such idler 
sheave mounted on the primary beam member, 
Connections ai opposite ends of the primary 
beam member for the ends of a conveying line, 
and a hanger structure suspended from and 
having a single point, pivo.tal, connection with 
the primary beam member, the axis of said con- 
nection being normal fo a vertical plane passing 
through the track cable and a load drum and 
sheave mounted on said suspended hanger 
structure. 
2. In a cableway of the kind including a track 
cable, a carriage incmporating a load drum and 
a sheave for operating the drum, and endless 
conveying and transmission lines for traversing 
the carriage and operating the sheave, respec- 
tively: the carriage comprising a primary beam 
member, secondary beam members spaced apart 
above and each having a single point, pivotal 
connection with the primary beam member, ai 
least four two-wheeled trucks for riding the 
track cable, each truck having a sh]gle point, 
pivotal connection with one of the seco.ndary 
beam members, and a hanger structure sus- 
pended from and having a single point, pivotal 
connection with the primary beam member, the 
axis of said connection being normal fo a ver- 
tical plane passing through the track cable and 
a load drum and sheave mounted on said sus- 
pended hanger structure. 
3. In a cableway of the kind including a track 
cable, a carriage incorporating a load drum and 
a sheave for operating the drum, and endless 
conveying and transmissïon lines for traversing 
the carriage and operating the sheave, respec- 
tively: the carriage comprising a wheeled truck 
unit adapted to ride the track cable, an idler 
sheave for riding the return stretch of the con- 
veying line, a support for such idler sheave 
mounted on the truck unit and extending above 
the wheels thereof, a hanger unit suspended from 
the truck unit by a single point, pivotal con- 
nection, and a load drum and sheave mounted 
on the said hanger unit. 
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4. In a cableway of the kind including a track 
cable, a carriage incorporating a load drum and 
a sheave for operating the drum, and endless 
conveying and transmission lines for traversing 
5 the carriage and operating the sheave, respec- 
tively: the carriage comprising a plurality of 
two-wheeled trucks and a ïrame structure uniting 
and suspended from the trucks, each truck having 
a pivotal connection with the frame structure 
10 permitting the trucks to rock individually in the 
plane of the track cable, connections ai opposite 
ends of the frame structure for the ends of a 
conveying line, a hanger unit depending from 
and having a single point, pivotal connection 
15 with the truck frame structure, the axis of said 
connection being normal fo a vertical plane 
passing through the track cable, a pair of load 
drums mounted on the hanger unit, sheave trains 
for operating said drums, and endless trans- 
20 mission lines individual fo said sheave trains. 
5. In a cableway of the kind including a track 
cable, a carriage incorporating a load drum and 
a sheave for operating the drum, and endless 
conveying and transmission lines for traversing 
25 the carriage and operating the sheave, respec- 
tively: the carriage comprising a plura!ity oï 
two-wheeled trucks and a frame structure unit- 
ing and suspended from the trucks, each truck 
having pivotal connection with the frame struc- 
30 ture permitting the trucks fo rock individuatly 
in the plane of the track cable, a hanger unit 
depending from and having a single point, 
pivotal connection with the truck frame struc- 
ture, the axis of said connection being normal 
35 fo a vertical plane passing through the track 
cable, and a load drum and sheave mounted on 
the hanger unit. 
6. In a cableway of the kind including a track 
cable, a carriage incorporating a load drum and 
4o a sheave for operating the drum, and endless 
conveying and transmission lines for traversing 
the carriage and operating the sheave, respec- 
tively: the carriage comprising a wheeled truck 
unit adapted fo ride the track cable, a hanger 
unit suspended from the said truck unit by a 
4, single point, pivotal connection, the conveying 
line being secured fo opposite ends of the truck 
unit and a load drum and sheave mounted on the 
hanger unit. 
. In a cableway of the kind including a track 
5 cable, a carriage incorporating a load drum and 
a sheave for operating the drum, and endless 
conveying and transmission lines for traversing 
the carriage and operating the sheave, respec- 
tively: the carriage comprising a plurality of 
55 two-wheeled trucks and a frame structure unit- 
ing and suspended from the trucks, each truck 
having a pivotal connection with the frame 
structure permitting the trucks fo rock individ- 
ualiy in the plane of the track cable, a hanger 
» unit depending from and having a single point, 
pivotal connection with the truck frame struc- 
ture, the axis oï said connection being normal 
to a vertical plane passing through the track 
cable, a pair of drums mounted in said hanger 
¢;5 unit, endless power transmission lines individual 
fo said drums, and means including sheave trains 
for transmitting the power from said transmis- 
sion lines fo said drums whereby said drums may 
be rotated in either direction ai variable speeds 
70 either while the carriage is stationary or is 
traversing in either direction. 
8. In a cableway of the kind including a track 
cable, a carriage incorporating a load drum and 
a sheave for operating the drum, and endless 
75 conveying and transmission lines for traversing 
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the carriage and operating the sheave, respec- 
tively: the carriage comprising a plurality of 
two-wheeled trucks and a frame structure unit- 
ing and suspended frein the trucks, each truck 
having a pivotal connection with the frame struc- 
ture permitting the trucks te rock individually 
in the plane of the track cable, a hanger unit 
depending frein and having a single point, 
pivotal connection with the truck frame struc- 
ture, the axis of said connection being normal 
te a vertical plane passing through the track 
cable, a pair of drums mounted in said hanger 
unit, endless power transmission lines individual 
te said drums, load control lines individual te 
said drums, idle pulleys positioned beneath and 
in substantially the longitudinal centre of said 
hanger unit receiving said load control lines and 
directing same downwards in spaced relation te 
one another, and means including sheave trains 
for transmitting the power frein said transmis- 
sion lines te said drums. 
9. In a cableway of the kind including a track 
cable, a carriage incorporating a toad drum and 
a sheave for operating the drum, and endless 
conveying and transmission lines for traversing 
the carriage and operating the sheave, respec- 
tively: the carriage comprising a plurality of 
two-wheeled trucks and a frame structure sus- 
pended frein the trucks, each truck having a 
pivotal connection with the frame structure per- 
mitting the trucks te rock individually in the 
plane of the track cable, a hanger unit depend- 
ing frein and having a single point, pivotal con- 
nection with the truck frame structure, the axis 
of said connection being normal te a vertical 
plane passing through the track cable, a hoist- 
ing drum and a load grip control drum mounted 
in said hanger unit, repos individual te said 
drums, a pair of sheave trains in said hanger 
unit, an endless transmission line for each said 
sheave trains, and driving connections between 
said sheave trains and said drums respectively. 
10. In a cableway of the kind including a track 
cable, a carriage incorporating a load drum and 
a sheave for operating the drum, and endless 
conveying and transmission lines for traversing 
the carriage and operating the sheave, respec- 
tively: the carriage comprising a wheeled truck 
unit adapted te ride the track cable, a hanger 
unit suspended from the said truck unit by a 
single point, plvotal connection, the conveying 
line secured te opposite ends of the truck unit, a 
pair of drums mounted in said hanger unit, repos 
individual te said drums, a pair of sheave trains 
arranged in parallel in said hanger unit on shafts 
individual te the respective pairs of horizontally 
aligned sheaves, che pair of sheaves being free 
on ifs shaft and the remaining pairs of sheaves 
being se arranged that the che side sheave only 
of one pair of sheaves is fixed te its shaft and 
the other side sheave only of the next pair of 
sheaves is fixed te its shaft, means operatively 
connecting the fixed sheaves with said drums 
respectively, and an endless transmission line 
for each sheave train. 
11. In a cableway of the kind including a 
track cable, a carriage incorporating a load drum 
and a sheave for operating the drum, and end- 
less conveying and transmission lines for trav- 
ersing the carriage and operating the sheave, 
respectively: the carriage comprising a wheeled 
truck unit adapted te ride the track cable, a 
hanger unit suspended frein the said truck unit 
by single point, pivotal connection, the convey- 
ing line being secured te opposite ends of the 
truck unit, a pair of drums mounted in said 
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hanger unit, repos individual te said drums, a 
pair of sheave trains arranged in parallel in 
said hanger unit on shafts individual te the 
respective pairs of horizontally aligned Sheaves, 
5 che pair of sheaves being free on its shaft and 
the remaining pairs of sheaves being se 
ranged that the one side sheave oniy of one pair 
of sheaves is fixed te ifs shaft and the other 
side sheave oniy of the next pair of sheaves is 
]0 fixed te ifs shaft, means operatively connecting 
the fixed sheaves of the sheave trains with the 
respective drums, and an endless transmission 
line for each sheave train operable through vari- 
able speed driving means in either direction te 
]5 cause rotation of said drums at like or dïfferent 
speeds. 
12. In a cableway of the kind including a 
track cable, a carriage incorporating a load droEm 
and a sheave for operating the drum, and end- 
20 less conveYing and transmission lines for trav- 
ersing the carriage and operating the sheave, 
respectively: the carriage comprising a wheeled 
truck unit adapted te ride the track cable, a 
hanger unit suspended from the said truck unit 
25 by a single point, pivotal connection, the con 
veying line being secured te opposite ends oï 
the truck unit, a pair of drums mounted in said 
hanger unit, fall repos extending frein the re- 
spective drums and having their free ends sus- 
0 pended frein the hanger unit, a pair of sheave 
trains arranged in parallel in said carriage, 
shaïts individual te the respective pairs o hori- 
zontally aligned sheaves, one pair of sheaves 
ing freely rotatable on theh" shaft and the 
5 maining pairs of sheaves each having one of its 
sheaves fixed te its shaft and its other sheave 
free on ifs shaft, the fixed sheave of one pair 
of sheaves being in one train and the fixed 
sheave of the other pair of sheaves being in the 
40 other train, means operatively connecting ss,id 
fixed sheaves with the respective drums, and a 
transmission line for each of said sheave trains 
whereby te effect rotation of said drums inde- 
pendentif of che another. 
13. In a cableway including head and rail tow- 
45 ets, a track cable suspended between said head 
and tail towers, a carriage comprising a wheeled 
truck unit adapted te ride the track cable, a 
conveying line for traversing said carri.age along 
said track cable, an idler sheave for riding the 
50 return stretch of the conveying line, a support 
for said idler sheave mounted on the truck unit 
and extending above the wheels thereof, a hanger 
unit suspended frein the truck unit by a single 
point, pivotal connection, a pair of drums mount- 
55 ed on said hanger unit, sheaves mounted on said 
hanger unit, and endless transmission lines 
gaging said sheaves for operating said drums, the 
return stretches of said transmission lines run- 
ning over idle sheaves supported by said head 
60 and raff towers, respectively, above the return 
stretch of said conveying line and being unsul- 
ported between the last mentioned idle sheaves. 
NORNIAN S. BATEMAN. 
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